A complementary application of three analytical techniques, viz. multidimensional nuclear magnetic resonance spectroscopy (NMR), mass spectrometry (MS), and single-crystal X-ray diffractometry was required to identify and refine two natural products isolated from Millettia versicolor and solvent of crystallization. The two compounds, namely 3-(2H-1,3-benzodioxol-5-yl)-6-methoxy-
Introduction
Flavonoids and isoflavonoids are recognized mostly as coming from the plant family Fabaceae (Veitch, 2007 (Veitch, , 2009 (Veitch, , 2013 . Compounds isolated from the roots, leaves, and stem bark of Millettia versicolor (from the Fabaceae family) are of interest because the extracts from this plant have been shown to possess anti-inflammatory properties (Fotsing et al., 2003) .
The goals of the current study were to solvent extract different parts of the botanically isolated plants with organic solvents, and chromatographically isolate and characterize the secondary metabolites responsible for the observed bioactivity. Unequivocal identification of the constituents of the extract posed significant challenges due to the difficulty of separation of the components. In the present work, the two compounds in question could not be separated by the available laboratory methods, including column chromatography and preparative thin-layer chromatography (TLC). Frequently, we obtain novel compounds for which there may be no standards, thus the only way of elucidating structures is by using complementary spectroscopic and X-ray diffraction techniques.
This applies both to natural products and to their synthetically prepared congeners. In the fortunate instances when crystals of the product(s) are available, single-crystal X-ray diffraction (SCXRD) is used to authenticate the structures and possibly establish their absolute configuration. Recent examples of natural compounds whose structures were first elucidated by spectroscopic techniques and subsequently confirmed by SCXRD, include bioactive isoflavonoid phytochemicals extracted from Garcinia nervosa (Parveen et al., 2017) , novel isoflavonoids from Cassia siamea (Parveen et al., 2016) , 12 new flavan derivatives from Populus balsamifera (Simard et al., 2014) , a number of natural products with extensive antimicrobial properties (Saleem et al., 2010) , a novel iridoid compound from Torricellia angulate var. intermedia (Liang et al., 2009) , bioactive diterpenes from Croton steenkampianus (Adelekan et al., 2008) , extracts of diterpenoid glycosides from Gleichenia quadripartite (Socolsky et al., 2007) , flavonoids from the roots of Dioclea grandiflora (Lemos et al., 2006) , a novel diterpenoid from Ballota limbeta (Riaz et al., 2004) , and novel isoflavones from Ceiba pentandra (Ngounou et al., 2000) . Solution 1D and 2D (one-and two-dimensional) NMR techniques have become common for determining chemically specific detailed structural information about organic and organometallic compounds (Claridge, 2016; Friebolin, 2010; Berger & Braun, 2004) . In our case, the interpretation of the NMR spectrum of the yet unknown (II) was somewhat complicated by the presence of a second species, i.e. (I), but it was possible to obtain local structural information about (II) and subsequently build a multiconformer crystallographic model.
We report herein structural studies of two natural products isolated from the stem bark of Millettia versicolor, namely durmillone, (I), and (2E)-1-(4-{[(2E)-3,7-dimethylocta-2,6dien-1-yl]oxy}-2-hydroxyphenyl)-3-(4-hydroxyphenyl)prop-2en-1-one, (II), with a detailed interpretation of the 2D NMR and MS spectra, and a description of the crystallographic refinement. These compounds form a 2(I):(II) cocrystal, with 0.13 molecules of solvent ethanol (see Scheme 1).
Experimental

Synthesis and crystallization
The Millettia versicolor stem bark was collected in Cameroon and the details recorded at Herbier National du Cameroun (HNC) under voucher specimen 45582 HNC. The stem bark was air dried, finely ground, and stored. About 500 g of the dried stem bark were weighed and soaked at room temperature and pressure in 1.6 l of a 1:1 (v/v) mixture of methylene dichloride (DCM) and MeOH in a closed vessel for 72 h. After 72 h, the plant material was filtered off using a normal Whatman filter paper under gravity. These extractions Table 1 Full assignment of unknown species (X) that was later established as (II) (see Fig. 1 
Figure 1
The atom-labeling scheme for the NMR investigation of (II) (see Table 1 ).
were repeated seven times and the combined solvents were removed using a rotary evaporator (Buchi, Switzerland) under reduced pressure. The resulting extract was then stored at 277 K until it was required for use. The extract was chromatographed over silica gel using gradient solvent elution with hexane, DCM, and methanol. The compound, which was code-named MTF 20, crystallized out of the hexane/DCM eluent as pale-yellow crystals, which were filtered off and stored in an airtight container for structural characterization and biological evaluation.
NMR studies
All NMR spectra were collected on a Bruker 600 MHz AvanceHD spectrometer equipped with a TCI-F cryoprobe at 298 K with a 1 H frequency of 599.77 MHz and a 13 C frequency of 150.83 MHz. The 2D COSYDQF (correlation spectroscopy double quantum filter) spectrum was acquired with a 8620.7 Hz spectral width in both dimensions using 2048 Â 512 points and processed using 8192 Â 1024 points, 2 scans per increment, and a relaxation delay of 2 s. Multiplicity-edited 1 H-13 C HSQC (heteronuclear single quantum coherence) spectra were acquired using a 9014.4 Hz spectral width in F2 and a 27174 Hz spectral width in F1, using 1024 Â 512 points, and processed to 1024 Â 1024 points, 2 scans per increment, a relaxation delay of 2 s, and 1-bond J CH = 145 Hz. 1 H-13 C HMBC (heteronuclear multiple bond correlation) spectra were acquired using a 9014.4 Hz spectral width in F2 and a 31446.5 Hz spectral width in F1, using 2048 Â 512 points, and processed to 2048 Â 2048 points, 8 scans per increment, a relaxation delay of 2 s, and long-range J CH = 8 Hz. 1D NOESY (nuclear overhauser effect spectroscopy) spectra were collected with 500 ms of mixing time, 32 scans, and a relaxation delay of 3 s (Table 1 and Fig. 1 ).
Mass spectral analysis
A portion of 1 mg of the crystalline material was dissolved in 300 ml of 10 mM NH 4 OAc/CH 3 CN and subjected to both positive ion (1 ml) and negative ion (1 ml) electrospray ionization on a Thermo Scientific Q Exactive Plus TM mass spectrometer. The positive ion spectrum was dominated by three related ions corresponding to compound (I) that could be assigned to [M + H] + , [2M + Na] + , and [3M + Na] + ( Table 2) . The distribution is typical for electrospray ionization from a concentrated solution of analyte. The presence of a phenol predicts an ion of (II) in a negative ion electrospray ionization. The negative ion mass spectrum had one intense ion at m/z 391.1918. Its MSMS (tandem) spectrum showed two major losses to give ions at m/z 254.0587 and 148.0168 (Table 3 and 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 4 . The single-crystal X-ray diffraction data were acquired in a routine fashion (Bruker, 2012 (Bruker, , 2016 
Figure 2
Fragmentation pattern of (II) under negative ion electrospray ionization conditions. There are four symmetry-independent molecules in the asymmetric unit, i.e. two molecules of (I), one molecule of (II), and 0.13 molecules of ethanol solvent. Both molecules of compound (I) are ordered. Molecule (II) exhibited extensive positional disorder in the chain at atom C40. Atoms C42-C47 were modelled as disordered over three positions in a 49.7 (3):27.0 (2):23.3 (3) ratio. All 1-2 and 1Á Á Á3 interatomic distances in all three of the disordered components were restrained to be the same. The following additional restraints and constraints were applied to the structure to achieve a computationally stable refinement. The C39-C40 and C44-C45 bond lengths were restrained to be similar, as were C43-C44 and C42-C43. Atomic coordinates, as well as anisotropic displacement parameters, for atoms C42A and C42B were constrained to be identical. The anisotropic displacement parameters for atoms C44B, C45B, and C46B were constrained to be the same, as were those for atoms C39, C43A, and C43B.
The ethanol solvent molecule is disordered over a crystallographic inversion center with a partial occupancy of 13.5 (2)%. This molecule was refined with an idealized geometry (Guzei, 2014) .
Results and discussion
The plant extract under investigation was isolated by thinlayer chromatography (TLC) and subsequent column chromatography (CC) in order to obtain a pure product. However, the product contained two components that could not be separated despite numerous CC runs executed under various conditions. Separatory CC was the only method utilized as a means of separating the two isolated flavonoids. Reversed phase chromatography (C18) has not been tried, as only normal phase (silica gel) was available. To separate the two compounds, a number of different HPLC (high performance liquid chromatography) or UHPLC (ultra-high performance liquid chromatography) column packings and gradients will need to be tried.
The typical FT-IR and 1 H and 13 C NMR experiments did not reveal the presence of a known compound; thus SCXRD was considered an ideal technique that could both identify the compound and possibly establish its absolute configuration.
A routine crystallographic characterization revealed that the extract crystallized in a centrosymmetric space group and therefore would be a racemic mixture if asymmetric C atoms were present. The asymmetric unit contained three symmetryindependent molecules with different compositions and possibly a solvent of crystallization. Thus, the components of the extract could not be resolved by crystallization. Two ordered molecules had identical compositions, hereafter (Ia) and (Ib) (Figs. 3a and 3b) [PubChem CID: 12309400; SMILES:
The other large molecule, (X), later identified as (II), contained an ordered portion and a disordered hydrocarbon chain. It was not clear whether the disordered portion of the structure contained a solvent of crystallization, was part of (X), or represented cohabitation of multiple species on the same crystallographic site ( Fig. 4 ). In the absence of additional chemical information it was not possible to model the molecular disorder in (X) because the atomic identities and connectivity were unknown and multiple interpretations of residual electron-density peaks were possible.
The easiest and fastest available analysis that could shed light on the composition of the unknown was mass spectrometry. The positive ion spectrum was dominated by three 
Figure 4
A molecular drawing of (X), shown with the known labeled part of the molecule and the unknown portion of the structure represented by peaks of electron density. The color intensity of the golden spheres is proportional to the peak heights. The displacement ellipsoids are drawn at the 50% probability level. m/z 391.1918. Its MSMS spectrum showed two major losses to give ions at m/z 254.0587 and 148.0168. The results suggested that molecule (X) was a single disordered species. Unfortunately, the mass of 392 did not yield the possibility of an unambiguous assignment of the disordered atoms in (X); however, this mass information was critical to the success of the subsequent structure identification by NMR. When a structure is to be determined by NMR, two key pieces of information are essential, i.e. the exact mass and the nature of molecular fragments. In this case, both were available; the exact mass of (II) was known and a lion's share of the molecule was identified by X-ray diffractometry.
The crystals of the extract were dissolved in CDCl 3 and transferred to a Shigemi tube for NMR analysis. A unique feature of the unknown compound (X) was the allylic phenol ether revealed by partial X-ray structural analysis. This provided a handle that assisted the interpretation of a spectrum composed of the unknown. The CH 2 group of the phenol ether was readily identified as a doublet at 4.59 ppm by its chemical shift, multiplicity, and the unique long-range 1 H-13 C coupling to the oxygen-bearing C atom on the aromatic ring at 165.6 ppm. From this point, the rest of the molecule was established using 1 H-1 H coupling (COSY), 1 H-13 C 1-bond and long-range coupling (HSQC and HMBC), and 1 H-1 H through-space (NOESY) techniques (Fig. 5 ). The full structure of the unknown region after the allyl phenol ether functionality is an ethyl chain that terminates in a geminally dimethyl-substituted alkene. Additionally, the spectra match the 1 H and 13 C spectra reported in the isolation of 4 0 -Ogeranylisoliquiritigenin (Deyou et al., 2015) .
In order to determine the unknown portion of species (X), the CH 2 and alkene groups of the phenol ether were selected as suitable handles as they were near the unknown portion and possessed a unique chemical shift and coupling pattern that could be easily distinguished from species (I) ( Fig. 6) .
By combining the partial information from the X-ray diffraction analysis with the exact mass of the compound, we could significantly limit the choices for potential functional groups attached to the allylic fragment. We utilized NMR The two portions of (II) identified by single-crystal X-ray analysis and NMR spectroscopy.
Figure 6
The 1 H spectrum of the unassigned alkene and downfield aliphatic region. The chemical shift and multiplicities do not match any 1 H atoms expected from species (I) and thus are likely to be part of species (X).
Figure 7
COSYDQF spectrum of alkene and downfield aliphatic region.
Figure 8
Selected HSQCED and HMBC regions for identifying the boundary region between the X-ray-resolved and unknown regions. HSQCED legend: red is CH 2 , blue CH/CH 3 , and grey HMBC cross-peaks. spectroscopy to find fingerprint chemical shifts and connectivity that would either support or eliminate certain options.
Analysis of the 1 H spectrum reveals two alkene resonances at 5.48 and 5.09 ppm, and a single downfield aliphatic doublet at 4.59 ppm. The doublet at 4.59 ppm fits the expectation for H 1 ; however, either of the two alkene triplets could fit the description of the H 2 . Therefore, a COSY experiment was performed to detect 1 H-1 H J-coupling interactions between the peaks from 4.5 to 5.6 ppm. Indeed, cross-peaks were observed between the alkene triplet at 5.48 ppm and the aliphatic doublet at 4.59 ppm, further supporting the theory that these are two sets of protons on the phenol ether of species (X) ( Fig. 7) . 1 H-13 C-edited HSQC and HMBC experiments were then performed to determine the 13 C atoms attached to the 1 H atoms, as well as neighboring 13 C atoms multiple bonds away to confirm their identity ( Fig. 8 ). In the HSQC spectrum, H 1 was observed to have a 1-bond correlation with a 13 C at 67.3 ppm, consistent with an alcohol or ether. Furthermore, the multiplicity editing indicated that it was a CH 2 group. Additionally, H 2 correlated to a 13 C at 118.5 ppm, indicative of an alkene or arene group. These 1-bond correlations provided further evidence of the identification of H 1 and H 2 as part of the allylic phenol ether, but the strongest evidence were the long-range correlation two quaternary centers of H 1 , i.e. 142.3 and 165.6 ppm. The 13 C at 142.3 ppm is C 3 , confirmed by additional HMBC correlations (vide infra). The 13 C signal at 165.6 ppm was a clear indicator that the phenol ether region had been correctly identified because arene C atoms bearing oxygen substituents uniquely/frequently appear in that region.
To determine the structure of the unknown region, 1 H-13 C HMBC resonances were sought that correlated any additional 1 H atoms with C 2 or C 3 . Three resonances (2.13, 2.09, and 1.75 ppm) were observed to couple to C 3 , the quaternary alkene C atom (Fig. 9 ). The singlet at 1.75 ppm, which inte- Selected HSQCED and HMBC regions for the determination of the central functional group of the unknown segment. HSQCED legend: red is CH 2 , blue CH/CH 3 , and grey HMBC cross-peaks.
Figure 10
Selected HSQCED and HMBC regions for the determination of the terminal functional groups of the unknown segment. HSQCED legend: red is CH 2 , blue CH/CH 3 , and grey HMBC cross-peaks.
Figure 11
1D NOESY spectra, with the 1 H peaks at 1.68 and 1.61 ppm selected. Mix times of 0.5 s were used in both acquisitions. Artefacts appear as zerointegral (up/down in phase) peaks. A small impurity is found in the top spectrum, likely resulting from the selection of another impurity peak while selecting for 1.61 ppm.
grates to three protons, couples via a 1-bond to a primary 13 C at 16.8 ppm and long range to both C 3 and C 2 , and therefore was assigned as H 4 . The 1 H multiplet at 2.09 ppm also showed long-range couplings with both C 2 and C 3 , indicating that it was next to the alkene group similar to H 4 . The edited HSQC spectrum revealed that these protons (H 5 ) were part of a CH 2 group at 39.5 ppm (C5). The assignment of 2.09 ppm to H 5 was further supported by H 4 , showing a 3-bond coupling to C 5 . Next, the protons at 2.13 ppm (H 6 ) were assigned as a CH 2 group connected to H 5 from the coupling to C 3 (3-bonds) and C 5 (2-bonds).
The analysis continued from H 6 to determine the next functional group on the molecule. Two HMBC correlations to unassigned C atoms were observed at 123.6 and 132.0 ppm. The correlation at 123.6 ppm was also shared with H 5 , indi-cating that the C atom (C 7 ) is likely immediately adjacent to H 6 . Analysis of the HSQCED spectrum revealed that the 13 C at 123.6 ppm is 1-bond coupled to the 1 H triplet at 5.09 ppm (H 7 ). The multiplicity and chemical shift of H 7 is indicative of not only an alkene functional group but also that the alkene is trisubstituted due to the lack of additional cis or trans couplings. This is additionally supported by the absence of HSQC correlations to the 13 C at 132.0 ppm, which was assigned to the quaternary 13 C, i.e. C 8 , of the alkene. To determine the two functional groups attached to other end of the alkene (C 8 ), HMBC correlations from 1 H atoms to C 7 and C 8 were explored. Only two sets of 1 H resonances, 1.68 and 1.61 ppm, aside from H 5 and H 6 , had HMBC correlations to C 7 and C 8 . Each of these 1 H resonances were strong singlets and integrated to three protons, which clearly indicated that the alkene was capped with two methyl groups (Fig. 10) . The 1 H signals at 1.68 ppm were assigned to H 9 due to 1 H-1 H NOEs between H 7 and H 9 from a selective 1D NOE experiment ( Fig. 11 ). This assignment was confirmed by looking at NOE correlations from H 10 , which revealed through-space correlations to H 5 and H 6 and not H 7 .
Armed with the exact knowledge of the composition and connectivity of (II) [PubChem CID: 10318361, SMILES: CC-
, we modelled its positional disorder with confidence. The chain at atom C40 is disordered over three positions in a 49.7 (3):26.9 (2):23.4 (3) ratio (Figs. 12a-c), and was refined with restraints and constraints. The relative location of the remaining small residual peaks of electron density in the difference map were believed to belong to the solvent of crystallization. This molecule of solvent ethanol has a partial occupancy of 13.5 (2)% and is disordered over a crystallographic inversion center. This molecule was refined with an idealized geometry (Guzei, 2014) (Fig. 13 ) (PubChem CID: 702; SMILES: CCO; InChIKeys: LFQSCWFLJHTTHZ-UHFFFAOYSA-N).
The two symmetry-independent molecules of (I) can be overlaid without inversion, with an s..u. value of 0.260 Å for the non-H atoms. Molecules (Ia) A molecular drawing of the three conformations of disordered (II), shown with 50% probability displacement ellipsoids. All H atoms, except for hydroxy H atoms, have been omitted. Parts (a)-(c) correspond to the 49.7 (3):26.9 (2):23.4 (3) contributions of the three disorder components.
Figure 13
The contents of the asymmetric unit of the 2(I):(II):0.13EtOH cocrystal. All H atoms, except for hydroxy H atoms, have been omitted. Displacement ellipsoids are drawn at the 50% probability level. the three methyl groups and the main difference being in the location of atoms C1/C1a that reside on opposite sides of their respective dioxole planes. The dioxole rings are characterized by the Cremer & Pople parameters (Cremer & Pople, 1975) : q 2 = 0.244 (3) Å and ' 2 = 32.9 (6) for (Ia), and q 2 = 0.137 (2) Å and ' 2 = 217.3 (10) in (Ib). The puckering amplitude q 2 indicates a larger ring distortion in (Ia), whereas the phase angle ' 2 is indicative of distorted envelope conformation E 2 (ideal value = 36 ) for (Ia) and 2 E (ideal value = 214 ) for (Ib). Atoms C1/C1a are the flap atoms in these envelopes. The dihedral angles between the envelope (O1/C2/ C3/O2) and flap (O1/C1/C2) planes are 26.4 (3) and 14.90 (17) in molecules (Ia) and (Ib). The magnitude of this angle in 304 monosubstituted benzodioxole congeners reported to the Cambridge Structural Database (Groom et al., 2016) ranges between 0 and 29.63 .
The dihedral angles between the arene plane of the benzodioxole and that of the 4H-chromene moiety of the fused three-ring portion in molecules (Ia) and (Ib) are 37.37 (8) and 39.71 (8) , respectively. The pyran portions of the pyranochromenone ring systems in these molecules cannot be accurately described with one conformational type. Their shapes are closest to screw-boat 3 S 4 and envelope 3 E, with atoms C20/C20a serving as the flap atoms. The Cremer & Pople ring puckering coordinates are Q = 0.286 (3) Å , = 113.8 (6) , and ' = 138.5 (6) for (Ia), and Q = 0.341 (2) Å , = 112.2 (5) , and ' = 138.0 (5) for (Ib). The puckering amplitude Q suggests that the ring is more distorted in the latter, but the phase angles and ' attest that the overall conformations are essentially identical.
The molecule of (II) consists of an ordered near-planar portion and the disordered chain. In the ordered part, atoms O8-O10 and C29-C38 are coplanar within 0.045 Å . This plane forms a dihedral angle of 7.85 (10) with the phenol ring at atom C29.
All bond lengths and angles in the reported molecules fall in the usual ranges, as revealed by a MOGUL (Bruno et al., 2004) molecular geometry check.
There are two types of hydrogen-bonding interactions in this structure. The strong interaction O7-H7Á Á ÁO4A(Àx + 1, Ày + 2, Àz + 1) of type D(2) is observed between molecules (II) and (Ib) at (Àx + 1, Ày + 2, Àz + 1), described with DÁ Á ÁA = 2.673 (2) Å and D-HÁ Á ÁA = 168.6 . The weak intramolecular S(6) interaction O9-H9Á Á ÁO8 in (II) is characterized with DÁ Á ÁA = 2.527 (2) Å and D-HÁ Á ÁA = 147.1 .
The molecules of (I) and (II) pack in layers ( Fig. 14) with severalinteractions between the conjugated systems in all three molecules. The benzopyranone rings in molecules (Ia) and (Ib) are nearly coplanar, with a separation of 3.36 (4) Å . The C30-C37/O8/O9 fragment of (II) forms a stacking interaction with its symmetry-related mate (II) at (Àx + 1, Ày + 2, Àz + 1), to which it is parallel, with an interplanar distance of 3.349 (2) Å and with the benzopyranone portion of (Ib) at (x, y + 1, z) at 3.3504 (17) Å .
Conclusion
The structural characterization of a natural product, a twocomponent extract of unknown composition, was conducted by standard crystallographic techniques, but would not have been possible without data obtained by 2D NMR spectroscopy and mass spectrometry. The cocrystal in question contained three components, namely two ordered molecules of (I), a disordered molecule of (II), and a partially occupied molecule of crystallization solvent, i.e. ethanol. The positional disorder in (II) required the use of a 2D NMR technique to establish the atomic identities and connectivity in the disordered hydrocarbon chain. The NMR results were confirmed by MS and literature data. A subsequent atomic disorder modelling allowed the crystallographic refinement of (II) to be completed. The remaining peaks of residual electron density were interpreted as a partially occupied solvent of crystallization.
We are currently developing a separation protocol for this compound mixture with the goal of testing the individual components for analgesic, antimalarial, and anti-inflammatory properties. 
Computing details
Data collection: APEX3 (Bruker, 2016) ; cell refinement: SAINT-Plus (Bruker, 2016) ; data reduction: SAINT-Plus (Bruker, 2016) ; program(s) used to solve structure: SHELXT (Sheldrick, 2015a); program(s) used to refine structure: SHELXL2016 (Sheldrick, 2015b); molecular graphics: OLEX2 (Dolomanov et al., 2009) ; software used to prepare material for publication: OLEX2 (Dolomanov et al., 2009 ). where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.001 Δρ max = 0.47 e Å −3 Δρ min = −0.55 e Å −3 Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. (6) 0.038 (7) −0.048 (7) 0.016 (6) −0.011 (6) C45A 0.086 (12) 0.045 (7) 0.041 (11) −0.043 (7) −0.006 (7) −0.008 (7) C46A 0.071 (9) 0.058 (7) 0.055 (9) −0.042 (7) −0.011 (7) 0.000 (6) C47A 0.085 (15) 0.031 (9) 0.045 (12) −0.027 (9) −0.032 (9) 0.006 (7) C42B 0.039 (5) 0.091 (7) 0.055 (7 (18) C39-C40-C42 118.6 (5) O1-C1-H1A 110.5 C39-C40-C42A 122.5 (5) O1-C1-H1B 110.5 C39-C40-C42B 122.5 (5) O2-C1-O1 106.3 (2) C41-C40-C42 116.4 (5) O2-C1-H1A 110.5 C41-C40-C42A 112.9 (5) O2-C1-H1B 110.5 C41-C40-C42B 112.9 (5) H1A-C1-H1B 108.7 C42B-C40-C42 9.6 (7) O1-C2-C3 108.6 (2) C40-C41-H41A 109.5 C7-C2-O1 129.0 (2) C40-C41-H41B 109.5 C7-C2-C3 122.4 (2) C40-C41-H41C 109.5 C2-C3-O2 110.7 (2) H41A-C41-H41B 109.5 sup-12 . C73, 994-1002 C19-C18-C17 119.4 (2) C43B-C44-C45B 80.2 (4) C19-C18-H18 120.3 C44B-C44-C43 27.6 (4) C18-C19-H19 118.9 C44B-C44-H44 138.7 C18-C19-C20 122.2 (2) C44B-C44-C45 105.0 (6) C20-C19-H19 118.9 C44B-C44-C43B 55.2 (4) O6-C20-C19 110.8 (2) C44B-C44-C45B 41.2 (3) O6-C20-C21 104.1 (2) C45B-C44-H44 161.6 O6-C20-C22 107.8 (2) C44-C45-C46 122.5 (6) C19-C20-C21 112.6 (2) C44-C45-C47 123.4 (7) C19-C20-C22 109.3 (2) C44-C45-C45B 75.2 (4) C22-C20-C21 112.0 (2) C46-C45-C47 114.1 (6) C20-C21-H21A 109.5 C46-C45-C45B 52.2 (5) C20-C21-H21B 109.5 C47-C45-C45B 153.8 (6) C20-C21-H21C 109.5 C45-C46-H46A 109.5 H21A-C21-H21B 109.5 C45-C46-H46B 109.5 H21A-C21-H21C 109.5 C45-C46-H46C 109.5 H21B-C21-H21C 109.5 C45-C46-C45B 77.6 (5) C20-C22-H22A 109.5 H46A-C46-H46B 109.5 C20-C22-H22B 109.5 H46A-C46-H46C 109.5 C20-C22-H22C 109.5 H46B-C46-H46C 109.5 H22A-C22-H22B 109.5 C45B-C46-H46A 92.8 H22A-C22-H22C 109.5 C45B-C46-H46B 151.7 H22B-C22-H22C 109.5 C45B-C46-H46C 44.4 C2A-O1A-C1A 105.10 (19) C47B-C46-C45 139.3 (7) C3A-O2A-C1A 105.00 (18) C47B-C46-H46A 55.4 C9A-O3A-C10A 118.46 (17) C47B-C46-H46B 111.3 C14A-O5A-C15A 116.10 (19) C47B-C46-H46C 56.5 C16A-O6A-C20A 118.02 (18) C47B-C46-C45B 66.9 (6) O1A-C1A-H1AA 110.1 C45-C47-H47A 109.5 O1A-C1A-H1AB 110.1 C45-C47-H47B 109.5 O2A-C1A-O1A 107.79 (18) C45-C47-H47C 109.5 O2A-C1A-H1AA 110.1 H47A-C47-H47B 109.5 O2A-C1A-H1AB 110.1 H47A-C47-H47C 109.5 H1AA-C1A-H1AB 108.5 H47B-C47-H47C 109.5 C3A-C2A-O1A 109.5 (2) C48-C47-C45 165.9 (15) C7A-C2A-O1A 127.8 (2) C48-C47-H47A 59.5 C7A-C2A-C3A 122.7 (2) C48-C47-H47B 69.5 C2A-C3A-O2A 110.4 (2) C48-C47-H47C 83.6 C4A-C3A-O2A 127.7 (2) C40-C42A-H42C 111.0 C4A-C3A-C2A 122.0 (2) C40-C42A-H42D 111.0 C3A-C4A-H4A 121.7 C40-C42A-C43A 103.6 (5) C3A-C4A-C5A 116.6 (2) H42C-C42A-H42D 109.0 C5A-C4A-H4A 121.7 C43A-C42A-H42C 111.0 C4A-C5A-H5A 118.9 C43A-C42A-H42D 111.0 C6A-C5A-C4A 122.1 (2) C42A-C43A-H43C 107.7 C6A-C5A-H5A 118.9 C42A-C43A-H43D 107.7 C5A-C6A-C7A 119.8 (2) H43C-C43A-H43D 107.1 C5A-C6A-C8A 119.9 (2) C44A-C43A-C42A 118.3 (7) 
3-(2H-1,3-Benzodioxol-5-yl)-6-methoxy-8,8-dimethyl-4H,8H-pyrano[2,3-h]chromen-4-one-(2E)-1-(4-{[(2E)-3,7dimethylocta-2,6-dien-1-yl]oxy}-2-hydroxyphenyl)-3-(4-hydroxyphenyl)prop-2-en-1-one-ethanol
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
